Sweet corn is mutation of field corn in which greater accumulation of sugars and water soluble polysaccharides provide specific taste and texture. It is consumed in the milky stage of the endosperm, so the product's quality and its appearance are important as well as ear yield. That is why breeders pay the same attention to these traits in breeding process.
INTRODUCTION
Sweet corn differs from filed corn by the mutation at the sugary (Su) locus on chromosome 4 and so sweet corn has the su gene at this locus. This mutation affects the endosperm composition by causing it to accumulate twice as much sugar and eight to ten times more water-soluble polysaccharides, than normal field corn at the milky stage of the endosperm development. This kernel composition provides sweet taste and creamy texture of sweet corn (PAJIĆ et al., 2008) .
Breeding of sweet corn has several equally important aims that are directed by the market demands and different mode of consumption than field corn. The ear yield, in sweet corn is not the only and main goal of breeding. Morphological traits of the plant, ear and kernel and chemical composition of the kernel is also very important. Favorable traits for the hybrids that are used in industrial processing are uniformity of ear size, length and shape, proper kernel row configuration, depth, width and color of kernels, as well as quality of the taste (PAJIĆ et al., 2010) . Usually yellow kernel types of sweet corn hybrids are more popular for the fresh market consumption. Also nice and healthy appearance of the ear is very important, and the quality of the product such as sweetness, pericarp tenderness and creamy texture of the endosperm are crucial traits for this market.
Studies of the genetic nature and modes of inheritance of traits, especially yield components, are very important in maize breeding. Yield is an important, but very complex trait, whose expression is determined by several major or minor genes, that are influenced by environmental conditions, which additionally mask their action and makes its study more difficult (SRDIĆ et al., 2007) .
The method of diallel crosses has been widely used in genetic research to investigate the inheritance of important traits among a set of genotypes (YAN and HUNT, 2002) . It was devised especially to investigate combining abilities of the inbred lines for the purpose of identification of superior parents for use in hybrid breeding. Diallel cross analysis has been used most extensively by breeders to obtain information about genetic control of quantitative traits (JINKS and HAYMAN, 1953; WALTERS and MARTON, 1978) , identification of heterotic groups and prediction of traits in a new population derived by diallel crosses (HALLAUER and MIRANDA, 1995) . This diallel study was undertaken with the objective to determine genetic nature and inheritance of ear yield and its components in sweet corn, and to evaluate breeding potential of six sweet corn inbred lines of different origin selected and adapted in the midcontinetal environment of Serbia. Six sweet corn inbred lines were crossed in a diallel fashion without reciprocal combinations [n(n-1)/2] (n-number of parental lines), which produced 15 F 1 combinations. The 15 hybrid combinations and 6 parental lines were included in a randomized block design with three replications in three treatments. The treatments were: 1. no irrigation, 2. with irrigation, 3. late sowing. Hybrids and inbreds were sown at the same time in separate plots with two border rows for each plot. The experimental unity was one row for each entry, with 20 plants and density of approximately 50.000 plants/ha. Harvest was done 23-24 days after silking, for each genotype. Ear yield was observed without husk, and for ear length and kernel-row number sample of 10 ears were analyzed.
MATERIALS AND METHODS
General (GCA) and specific (SCA) combining abilities were analyzed according to the GRIFFING (1956) mathematical model I, method 2. Components of the genetic variance and heritability in narrow and broad sense were calculated according to JINKS (1954) , HAYMAN (1954) and MATHER and JINKS (1971) .
RESULTS AND DISCUSSION
The analysis of variance of the diallel crosses showed highly significant estimates (p<0.01) of both GCA and SCA for all observed traits. The non additive gene effects were predominant in the expression of ear yield and ear length, which was indicated by GCA to SCA ratio < 1 (table 1) . This value was only in the case ear length-treatment 1 slightly above unity which pointed to the almost the same effect of additive and non additive effects for this trait. Significance of the non additive effects was also found in the research of VOICHITA (2001) both for sweet corn ear yield with or without husk and ear length. On the other hand BORDALLO et al. (2005) observed the same significance of the GCA and SCA in the inheritance of the ear yield and ear length in sweet corn. Additive gene effect had greater influence on the kernel row number which is in accordance with the results obtained both on the sweet corn (DUTTA et al., 2004) and standard grain quality corn (SEČANSKI et al., 2005; ŽIVANOVIĆ et al., 2007; BOĆANSKI et al., 2010) . The GCA effects of six sweet corn inbred lines for three examined traits are given in the table 2. L 4 is the only inbred line with significant estimates of GCA for ear yield. For ear length two inbreds with significant GCA were found -L 5 and L 6 . Also, two inbreds had significant estimates for kernel row number -L 4 and L 5 . Following the presumption that parental lines with significant GCA can be used to improve the trait of interest, three inbreds are distinguished -L 4 , L 5 and L 6 . Out of those three inbreds, line L 4 is probably the most desirable one in sweet corn breeding, because it had highly significant estimates of GCA for ear yield and number of kernels per row. SCA and heterosis estimates were high and significant for ear yield (Tab. 3). Hybrid potential was mostly expressed in this trait, because hybrids yielded 2-3 times more than their parental lines. High and significant estimates of heterosis are the result of non additive gene action (dominance and epistasis). This was confirmed in both on the sweet corn fresh ear yield (SRDIĆ et al., 2011) and standard grain quality corn yield (SRDIĆ et al., 2007) . Those estimates were also high and significant for ear length but not to that extent such as in ear yield (data not shown), which was in accordance with the genetic nature of inheritance of these traits, also presented by ANOVA of combining ability. On the other hand only few hybrid combinations had significant SCA and heterosis estimates for kernel row number, which was caused by the additive gene action in the inheritance of this trait. The results of the analysis of components of genetic variance were in accordance with previously obtained results of ANOVA. Estimates of additive component of variance (D) were in almost all cases significant and lower than dominant components (H 1 and H 2 ) for ear yield and ear length. As expected, additive component for the number of kernels per row was significant and higher than H 1 and H 2 . The average degree of dominance was >1 for ear yield and ear length indicating overdominance as the mode of inheritance of these traits. In the inheritance of kernel row number was <1, which pointed that inheritance of this trait is partial dominance.
Heritability in narrow sense was very low for ear yield and ear length, while its estimate was high for kernel row number (table 4). While this parameter is the indicator of the share of additive component in the phenotypic variability such results were expected due to the fact that additive gene action was predominant only in kernel row number. Heritability in broad sense was high in all the cases showing the high proportion of genetic variability in the whole phenotypic variability. Those results indicated that only for kernel row number breeding process could lead straight forward from the parental lines with more kernel row number towards such hybrids. Estimates of GCA and SCA were significant for each trait, showing the importance of both additive and non additive gene effect. Based on the higher estimates of the SCA and dominant components of variance (H 1 and H 2 ), and GCA/SCA ratio lower than unity we found that dominant gene effect played more significant role in the expression of ear yield and ear length in sweet corn. On the other hand additive gene effect was more important for kernel row number. This was validated also by heritability in narrow sense for each trait, were only for the kernel row number estimates of this parameters were high. Estimates of the average degree of dominance revealed overdominance as the mode of inheritance of ear yield and length, while partial dominance of the kernel row number.
Significant GCA effects for the inbred L 4 concerning ear yield and number of kernels per ear, indicted its potential usefulness in sweet corn breeding programs. This was confirmed by the ear yield performances of the hybrids in which one of the components was this inbred, according to SCA and hetrosis estimates. Kukuruz šećerac predstavlja mutaciju kukuruza standardnog kvaliteta zrna, kod koga dolazi do povećanog nakupljanja šećera i u vodi rastvorljivih polisaharda, što njegovom zrnu obezbeđuje specifičan ukus i teksturu. S obzirom da se koristi u mlečnoj fazi razvoja endosperma, kvalitet i izgled klipa i zrna kukuruza šećerca podjednako su važni kao i sam prinos.
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